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(54) Title: PULSATING FLOW SCRUBBER ATTACHMENT 




(57) Abstract 

A spray-type scrubber (10) for removing pollutants from a gas including a scrubber chamber (14) having a gas inlet 
(16) and a gas outlet (18), liquid spray discharge nozzles (28) within the chamber, and baffles (20) providing a flow of gas 
to be scrubbed through the chamber (14) from the inlet (16) to the outlet (18) in a manner providing contact of the gas with 
sprayed liquid in the scrubber chamber (14) so as to effect transfer of pollutants from the gas to the liquid. Pulsations are 
imparted to the gas flowing through the scrubber chamber (14) by a pulse generator (12) associated with an inlet gas duct 
(44) leading to the gas inlet (16) of the scrubber chamber (14) which is of reduced cross-section relative to the cross-section 
of the scrubber chamber (14). The pulse generator (12) includes a rotor (34) having an axis externally of the duct (44) and 
having a diameter larger than the diameter of the duct (44), and blades (35) adapted to cut across the flow of gas in the in- 
let duct (44) to provide the pulsations therein. 
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Description 
PULSATING FLOW SCRUBBER ATTACHMENT 
BACKGROUND OF THE INVENTION 

This invention relates to apparatus, 

5 referred to in the art a's scrubbers, for removing 
pollutants from air (or other gas) by passing 
the air through a scrubber chamber in which the air 
is contacted by a liquid in order to transfer 
pollutants from the air to the liquid, thereby 

10 cleaning the air. 

In one form of scrubber apparatus, for 
example, air is drawn by a fan through a scrubber 
chamber provided with internal liquid sprays so 
that as the air traverses the chamber, pollutants in 

15 the air are transferred to the sprayed liquid. The 
liquid may be collected i^r a sump or the like at 
the bottom of the chamber and, after suitable 
filtration, recycled to the sprays. The chamber may 
include baffles causing the air to traverse a 

20 tortuous path between the chamber inlet and the 
chamber outlet. 

An object of the present invention is to 
provide a method and apparatus for increasing the 
efficiency of pollutant transfer from gas to liquid 

25 in a spray-type scrubber. 
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STATEMENT OF PRIOR ART 

The following U.S. patents relating to gas 
treatment apparatus and the like are known to the 
applicants. However, none of these patents is 
5 believed to disclose the features of the present 
invention, 

1,770,613 
2 , 217, 130 
2,457,292 
3,406,498 
4,148,620 
SUMMARY OF THE INVENTION 

Applicants have found, in accordance with 
the present invention, that the efficiency of 
15 ppllutant transfer from cjas to liquid in a spray-type 
scrubber can be improved if pulsations are applied to 
the gas flow traversing the scrubber chamber. 

Thus, in accordance with the invention, 
means is provided for applying high frequency 
20 pulsations to a flow of air or other gas traversing 
the pollutant transfer chamber of a spray-type 
scrubber. In a preferred form of the invention, for 
example, a scrubber may be provided on the air 
outlet side with a rotary fan for drawing air 
25 through the scrubber chamber in conventional manner, 
and on the inlet side with a pulse generator for 
applying pulsations to the air flow, and which may 
be harmonically tuned to the speed of the fan. The 
pulse generator may, for example, comprise a 
30 rotor having blades adapted to cut across an inlet 
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duct delivering air to the scrubber chamber. 

Dependent on the frequency of pulsation 
and the type of pollutants in the ait, it has been 
found that utilization of the invention may double 
5 or even triple the efficiency of pollutant removal 
from gases compared with conventional scrubbers. 
B RIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a plan view, partly in section, 
of a spray- type scrubber with a pulsating flow 
10 attachment in accordance with the invention. 

Figure 2 is a sectional view, on an 
enlarged scale, on line 2-2 of Figure 1. 

Figure 3 is a sectional view on line 3-3 
of Figure 2. 

15 Figure 4 is a sectional view on line 474 

of Figure 1. 

Figure 5 rs a view similar to Figure 3 
showing an alternative form of pulse generator. 

Figure 6 is a sectional view on line 6-6 
20 - of Figure 5. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In Figures 1 to 4 of the drawings, t there 
is shown a conventional spray- type scrubber 10 for 
removing pollutants from air or other gas, the 
25 scrubber being modified by the addition of a flow 
pulsation attachment 12 in accordance with the 
invention. 

The scrubber 10 may comprise a housing 11 
defining a scrubber chamber 14 having an air inlet 
30 16 at one end, and an air outlet 18 at the other end 



(see Fig.' 2). Internally, the chamber may be 
provided with a series of transverse baffles 20 
alternately staggered in the vertical sense so that 
gas passing through the chamber from the inlet to 
the outlet traverses a tortuous path as indicated by 
the arrows in Figure 2. The chamber may also 
include a liquid spray system comprising a supply 
pipe 22 leading from the outlet of a pump. 24 external 
to the chamber, and transverse pipes 26 with 
spray nozzles 28 in the top of the chamber. Liquid 
from the sprays collects at the base of the chamber 
14 , having collected pollutants from gas flowing 
through the chamber, and is recycled to the sprays 
by pump 24 after being suitably filtered by means 
not shown. The pump has an inlet 30 communi- 
cating with the base of the chamber. Gas to be 
scrubbed is drawn through the chamber by a fan 
(diagrararaatically indicated at F) associated with a 
discharge duct 32 leading from outlet 18. 

As previously noted, the scrubber may be 
of conventional design, and the structure described 
above is only given by way of example of a suit- 
able scrubber to which the invention may be applied. 

Pulsation attachment 12 comprises a rotary 
pulse generator in the form of a large-diameter 
bladed rotor 34 in a housing 36, with a variable 
speed drive motor 38 and a pulley-and-belt drive 40 
between the motor and a drive shaft 42 of rotor 34, 
the blades 35 of rotor 34 being adapted to cut 
across the stream of gas flowing to inlet 16 of the 



scrubber through an inlet duct 44 , thereby creating 
pulsations in the gas flow through the scrub- 
ber at a frequency dependent on the number of blades 
on rotor 34 and the speed of rotation thereof, the 
pulsation frequency preferably being tuned with the 
speed of rotation of fan F to produce high frequency 
harmonic gas flow through the scrubber chamber. The 
pulsation attachment may be supported on a pedestal 
46 attached to the scrubber housing. 

Rotor 34 shown in Figures 2 and 3 has 
fixed-pitch fan-type blades 35, and this form of 
rotor may be replaced by a modified rotor 50 shown 
in Figures 5 and 6 and having variable pitch blades 
52 for volume control. The number of rotor blades 
may,, in either case, be varied dependent on the 
pulsation 'frequency required in the scrubber chamber. 

Also, as shown in Figures 1, 2 and 4, the 
scrubber chamber may include an adjustable, flow- 
control gate 54 associated with outlet 18, the 
gate being manually operable by means of a handle 56 
to adjust the flow area of the outlet, thereby 
varying the back pressure in the scrubber chamber. 

It is found that with suitable adjustment 
in the relative speeds of the scrubber fan F and the 
pulse generator, high frequency harmonic pulsa- 
tions can be achieved in the gas flow through the 
scrubber chamber greatly enhancing the efficiency of 
pollutant transfer as between the gas and liquid. 
The particular speed of the pulse generator to 
achieve optimum results in a high frequency pulsating 



gas flow may be established experimentally for 
different size scrubbers. With properly adjusted 
fans producing high frequency harmonic vibrations in 
the gas flow, it has been found that even pollutants 
in the sub-micron range may be successfully removed 
from gas passing through the scrubber. 

As an example of the efficiency increase 
achieved by the present invention, applicants have 
successfully removed 85% of pollutants from air 
containing rubber smoke (obtained by burning 
automobile tires). This compares with an equivalent 
figure of 20% of pollutant removal utilizing the 
same scrubber but without a pulsating flow attachment 
in accordance with the invention. In such tests, a 
6-bladed rotor of the type shown in Figures 1 
through 4 was used, the rotor being dciyen at a 
speed of 3600 rpm. It is contemplated that use of a 
10-bladed fan may further increase the efficiency 
of pollutant removal. 

An integral part of the invention is the 
flow control gate associated with the outlet of the 
scrubber chamber for creating back pressure within 
the scrubber chamber. Different scrubbers have 
different volumes and different elasticities, with 
different cushioning effects, and the flow con- 
trol allows for fine tuning of the pulse generators. 

Testing of the invention indicates that 
with rubber smoke air. pollutants, higher frequencies 
of pulsation tend to increase efficiency at a 
constant flow rate of gas through the scrubber. 
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With salt and potash pollutants however increased 
frequency of pulsation may also allow higher gas 
throughputs. It is believed generally that 
efficiency increases with pulsation frequency 

5 provided the gas flow rate remains constant. 

It will be appreciated from the foregoing, 
that the invention is highly beneficial in increasing 
the efficiency of conventional spray-type scrubbers. 
Further, numerous modifications are possible within 

10 the scope of the invention. As previously indicated, 
the scrubber structure to which the invention is 
applicable can be varied from that described and 
illustrated above, and also other forms of pulse 
generators may be used to provide high frequency 

15 pulsation in place of the rotary type pulse 
generators described and illustrated. 



CLAIMS 



In a spray-type scrubber for removing pollutants 
from a gas, the scrubber comprising a scrubber 
chamber having a gas inlet and a gas outlet, 
liquid spray means within the chamber, and means 
for providing a flow of gas to be scrubbed 
through the chamber from the inlet to the 
outlet in a manner providing contact of the gas 
with sprayed liquid in the scrubber chamber so 
as to effect transfer of pollutants from the gas 
to the liquid, the improvement comprising means 
for applying pulsations to the. gas flowing 
through the scrubber chamber, wherein the means 
for applying pulsations to the gas comprises a 
pulse generator associated with an inlet 
gas duct leading to the gas inlet of -the scrubber 
chamber, wherein the inlet gas duct is of 
reduced cross-section relative to the cross- 
section of the scrubber chamber, and the pulse 
generator comprises a rotor having an axis 
externally of the duct spaced from the axis of 
the duct of larger diameter than the diameter of 
the duct, and blades adapted to cut across the 
flow of gas in the inlet duct to provide the 
pulsations therein. 

The invention of claim 1 wherein the rotor 
blades are variable-pitch blades. 
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3. The invention of claim 1 wherein the means for 
providing a flow of gas through the scrubber 
chamber comprises a fan associated with a 
gas discharge duct leading from the gas outlet, 
5 at least one of said fan and rotor having a 

variable speed motor for driving same whereby 
the frequency of pulsations applied to the air 
flow can be tuend to the speed of rotation of 
the fan. 

10 4, The invention of claim 1 wherein the scrubber 
chamber includes a series of internal baffles 
for causing the gas to traverse a tortuous 
path between the inlet and the outlet while 
being subject to the liquid spray means. 

15 5. The invention of claim 1 including means for 
providing a variable back pressure in the 
scrubber chamber. 

6. The invention of claim 5 wherein the means for 
providing a variable gas pressure comprises 
20 a gate movable across the gas outlet to vary 

the area thereof. 



WO 88/01533 



PCT/US86/01730 



-10- 

7. An attachment for a spray-type scrubber of the 
type having a scrubber chamber with a gas inlet, 
a gas outlet remote from the inlet, liquid spray 
means in the chamber between the inlet and 

5 outlet, and means in said chamber for providing 

a flow of gas to be scrubbed through the chamber 
from the inlet to the outlet so as to contact 
the gas with sprayed liquid in the chamber, the 
attachment comprising pulse generator means for 

10 applying pulsations to the gas flowing through 

the chamber, said pulse generator means including 
means cyclically interrupting gas flow through 
the gas inlet to impart pulsations to the gas 
flowing through the chamber. . 

15 8. The invention of claim 7 including a variable 
speed motor for operating the rotor. 



9. 



The invention of claim 7 wherein the blades 
are variable pitch blades. 
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